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CAT  SCRATCH  DISEASE:  RESULTS  Of  COMPLEMENT-FIXATION 
AND  SKIN  TESTS 


Serologfic  and  Bkin-iaating  data  to  a  group  •f  fiatfents  lia^^g  cat  scratch  flfsease 
are  presented  to  demonstrate  a  possible  gelationshtp  to  the  psTtt-LGV  group  of  vtruaet* 
In  addition,  the  results  of  skin-testing  patfents  %tt!i  different  batches  of  skin-test 
antigen  are  grivene  . 

Tift  data  obtained  Abdicate  that  the  tncMence  of  posftfva  serologtt  reactions  Ovftll 
the  psltt-LGV  group  antigen  fs  consistently  faighei*  fn  patients  with  cat  scratch  dlseast 
than  th  individuals  of  the  control  grou]^  fiowever*  the  percentage  of  postifvs 
reactions  is  not  what  would  be  expected  front  Sny  direct  etiologic  causal  gelationshlft 

The  response  of  groups  o#  Individuals  tO  different  preparations  of  sWn-testfng 
antigen  was  so  variable  as  to  suggest  that  -either  more  than  one  agent  may  l>e 
Involved  or  marked  strain  variations  must  occur  among  the  agents  producing  this 
clinical  syndrome.  In  a  small  series  of  LGV  patients,  2  of  6  did  not  respond  ^th 
positive  skin  reactions  when  tested  with  cat  scratch  antigen^  and  at  least  ft  Af  tht 
remaining  3  responded  ih  a  manner  difficult  to  tnterpreU 


It  is  now  apparent  that  the  clinical  syn» 
drome  referred  to  as  cat  scratch  disease  CCSD) 
or  fever*  (nonbacterial  lymphadenitis,  benign 
inoculation  lymphoreticulosis,  etc.}  is,  of  con* 
sidcrable  importance*  Since  its  recognition  Jn 
1932  by  Foshay,  an  increasing  number  of  cases 
have  been  reported.  Recent  description  of  ' 
several  large  patierft*  series  emphasizes  the 
fact  that  the  disease  Is  more  prevalent  than  * 
was  originally  considered  (l-4)i,. Furthermore, 

It  is  now  conceded  that  cat  scratch  disease, 
because  of  its  extreme  protean  nature,  is  often 
Rot  recognized  as  a  specific  entity  but  is 
frequently  confused  with  other  clinical  syn* 
dromes-— especially  those  producing  a  lym* 
phadenopathy,  .  • 

• 

Most  investigators  are  of  the  ofinlon  that 
this  disease  is  of  vifal  etiology*  Confirmation 
of  this  consideration  remains  obscure*  howevei^  • 
Mollaret  and  his  associates  <5j  reported  the 
successful  transmission  of  tha  disease  to  hu* 

Received  for  pu?lIeiitloii  on  4  IMg* 


jnps  an3  monkeys  by  Inoculation  of  lymph 
node  material  from  cases  of  CSD,  ZwissleR 
(cited  by  Warwick  and  Go,od  (6))  Indicate^ 
that  the  disease  could  be  reproduced 'In  humans 
with  material  ffom  suppurative  nodes.  ^Thft 
ability  to  produce  jjositive  ekia  areactions  In  cat 
sci;atch  patients  with  material  passaged  in^  rat 
testes  and  chick  yolk  sacs  was  also  ‘Indicated. 
More  recently  the  presence  of  a  **vlral  hema^ 
glutinin’*  wAs  described  •  and  Isolation  of  aa 
agent ’suggested  (7).  Few  ©f  the  investigatorg 
have  been  euecessful  in  thqh  attempts  to  isolate 
the  virus, 

« 

Jt  has  been  advocated  that  tba  Inciting 
agent  o,f  CSD  belongs  to  the  psittacosis-lympho* 
granuloma  venoreupgi  (psItt»LQV}  group  oti 
viruses*  Thue^  Mollaret  et  ah  described  thft 
production  of  Inclusion  bodies  Identical  with 
those  described  for  P|ittacosfa»  iSaltes  and 
associates  ^ere,  however^  pnable  to  cone 
^irm  the  occurrence  of  intracytoplasmift  inclu¬ 
sions.  Daesebnes  gft  ah  r^erred-tR  thg 
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feline  ^neuiUOnitfs  vJctIV  a  ^sajl}l9  faefes 
Tb  ^usaffpQ  9£.CS0, 

Relationship  with  ^e  psItt^^Ory  SMtlp  «f 
viruses  has  also  hSWS  postulated  on  the  bssit  of 

cempIeme^t-fiXSatioh  (CF)  (aat»  b/  OsO  of 
H  grotp  aatlgan.  Apparentir  there  fg  fli> 
agraemant  tn  resVlts^  ox  more  aecoratai^  fii 
IntarpretaUon  flf  SOS^tt^  when  emjtloyfng  tht 
CF  test  iot  diagnostic  assistantA  bloHarOt 
and  htl  gronih  hsIqs  iTgrantmi®  as  the  test 
antigej^  found  that  46.5  peraant  Of  tlu^  sat 
scratch  patlantg  tesponded  with  titers  of  1:10 
or  higher  in  the  CF  test  mstrong  st  al.  (8) 
questioned  the  significance  of  these  tltarst  al¬ 
though  their  oms  data  showad  a  greater  per> 
tentage  of  poaitireg  among  patisnta  having 
cat  osratdt  ^eaas  that:  wu  Xoiud  ta  eoatitd 
txoupa> 

In  a  stu^  ef  CSQ  fa  ITew  Zealand  ^fanning 
end  Reid  (9}t  using  a  l/granum*  antfgent 
lubstantlated  the  correlation  hetwgea  positive 
eat  serateh  ekia  tests  and  positive  skfn  rp« 
ectien.Sa  la  a  series  ef  36  patients  with  positive 
shin  reactlonsf  these  Investigatoi^  found  23  per¬ 
cent  positive  response  (tlUQ's  of  1:8  or  higher)*  • 
There  wars  ta  positive  CP  reactloas  among 
44  patients  reading  Begativeiy  to  ‘the  eat 
feratch  sicia  test,  and  «s]y  2  percent'of  50  conn 
trol  seruBlg',  oht^lncfl  from  normal.blooi  donoi^ 
thawed 'any*  cadence  of  antibody,  ■Spaulding 
*ad  Hennessy  ,(4)-  similarly  found  that  about 
40  percent  fl4  of  89)^  of  thefr  patients  re* 
gponded.with  polftfve  CF  reactions.  A  controi 
group  of  120  persons  failed  to.ddnonstrate  any 

•  gntibody  to  tbq  test  antigen.  Morrissey  (10) 
found,  7  of'lO  positive  skin  reactors  and  2  of 
S  persona  with  negative  skin-test  reactious  to 
liave  tl^ra  of  X:32  «r  greatgr  to  this  group 
sattgen. 

e 

Agreement  Is  inor§  uniform  regarding  the 
ttse  of  the  skin  test  in  diagnosis  arid  its  relation* 
ship  to  this  Illness.  The  skin  test  seemingly  Is 
the  most  specific  test  available^  although  In* 

•  frequent  false  reactions  are  encountered* 
XThfortunately,  the  skin  test  Ts  not  without  its 
Shortcomings.  Indf^duals  remain  positive  for 
Satiny  years,  ^probably  for  life.  This  introduces 
S  potential  error,  although  it  I?  advocated  that 
the  skin  test  be  used  to  help  establish  diagnosis 


Only  when  th|xe  ig  also  a  clearly  defined  clinical 
pifttura*  In  addition,  it  is  now,  evident  that 
pstiente  vary  greatly  fn  their  reaction  to  dif- 
fCEmii  pxefiSfhtiona  Cf  skin-testing  antigen. 

Tbls  study  was  Initiated  to  ascertain  the 
VcliiA  of  the  Cl^  test  as  a  laboratory  aid  in 
Ipaklng  ft  diagnosis  of  GSD.,  An  attempt  wag 
made  also  to  evaluate  the  diagnostic  signifi* 
oanCA  of  skin-testing  antigens  by  the  siinulta* 
Peoug  testing  of  a  single  patieniwith  differeni 
pespaxatiens  of  Cntigen. 

UATBRJAIi  AND  hlETHODS 

&l  order  to  obtain  suffici'.nt  material  for 
MrOlOgiO  avaluatlod  of  the  Clis  test  and  mass 
skin  testing,  a  prognam  supplying  physicians 
with  skin-testing  antigen  was  instituted.  In 
return*  the  following  information  and  mate- 
xlale  were  tef^uested: 

la  Age  uf  patient, 

S.  Sbctsnfc  et  adenopathy, 

IL  Tambatfoa  period  time  of  appearance  of 

.adenopatby  tn  relation  to  assocl&tion  with  cats). 

4.  OccunMce  At  disease  tn  any  other  member  of 

tte  famOy*  ' 

A<Wc  aad  ceiWaTescent  blood  samples* 

0.  Basulta  at  skfn  test, 

» 

7,  Sbypunttive  nsterfak  If  available. 

,  As  a  result  of  this  program,  antigen  was 
prepared  In  quantity  sufficient  for  testing 
several  thousand  patients.  In  many  instances 
the  requests  were  ignored,  with  subsequent  loss 
of  desired  information  and  material. 

Thf  data  reported  here  were  accumulated 
from  130  acute  and  convalescent  serums  repre¬ 
senting  this  number  of^i^atients  and  40  single 
convalescent  serums.  A  control  group  of 
200  serums  from  untested  individuals,  selected 
to  give  only  comparable  age  groups,  was  in- 
(^uded.  Approximately  75  percent  of  the  study 
group  ware  children;  the  remaining  serums “ 
were  derived  chiefly  from  young  adults,  and 
a  few  from  older  people.  Since  age  did'inot 


appear  to  have  any  direct  relationship  to  the 
results  reported  here»  no  attempt  was  made 
to  separate  the  test  groups^ 

Serology* 

All  serums  were  inactivated  at  56°  C.  for 
one-half  hour  and  tested  in  the  CF  test 
routinely  employed  in  this  laboratory.  A 
psitt-LGV  group  antigen  was  used  at  its  opti¬ 
ma!  dilution  as  predetermined  in  a  box  titra¬ 
tion,  Concurrent  titrations  with  control  serum 
insured  the  maintenance  of  antigen  titer. 
A  final  test  volume  of  0.6  ml.  was  obtained  by 
employing  0.1  ml.  quantities  of  each  reagent 
except  complement,  which  consisted  of  2  units 
in  0.2  ml.  A  number  of  serums  were  retested 
in  modifications  of  the  CF  test  without  altera¬ 
tion  of  results. 

Skin-testing  antigens 

Approximately  30  different  batches  of  anti¬ 
gen  (prepared  similarly  as  the  Frei  antigen) 
have  been  made  and  distributed.  These  anti¬ 
gens,  after  sterility  tests  in  the  usual  bacterio- 
logic  media  and  mice  (suckling  and  adult), 
were  stored  in  rubber-stopper.ed  vials  at  4-°  C. 
Many  of  the  preparations  were  still  active  after 
storage  in  this  manner  for  at  least  three  ye*ar8. 

Sterility  tests  for  possible  inclusion  of 
hepatitis  virus  are  not  available.  Screening^ 
of  all  donors  for  a  history  of  hepatitis  remains 
the  only  known  protective  device  against  this 
group  of  agents.  The  possible  use  of  ultra¬ 
violet  irradiation  for  sterilization  has  not  been 
studied. 

Before  a  new  lot  of  skin-testing  antigen 
was  introduced,  it  was  tested  simultaneously 
with  a  known  preparation.  Variations  in 
erythema-producing  capabilities  were  frequent¬ 
ly  encountered.  Two  lots  were  discarded 
because  they  did  not  produce  a  recognizable 
area  of  erythema  when  tested  along  with 
antigens  known  to  be  positive. 

Skin  tests  were  performed  by  inoculating 
0.1  ml.  of  antigen  intradermally  into  the  fore¬ 


arm.  Readings  were  made  at  24  and  48  hours, 
as  variation  in  time  of  appearance  of  reaction 
has -been  repeatedly  encountered.  Any  area 
of  erythema,  regardless  of  size,  was  considered 
positive.  Induration  alpne,  on  the  other  hand, 
was  considered  of  questionable  significance. 
Immediate  reactions,  which  did  not  persist, 
were  considered  negative. 

RESULTS 

Serologic 

All  serologic  tests  were  performed  without 
prior  knowledge  of  the  skin-test  results.  When 
quantities  permitted,  serums  were  tested  in 
two  different  serology  laboratories,  where 
similar  results  were  obtained. 

Of  the  130  pairs  of  acute  and  convalescent 
serums  tested  with  the  psitt-LGV  group  anti¬ 
gen,  6  showed  a  fourfold  or  higher  rise  in 
CF  antibody  (table  I) .  There  were  4  patients 
that  demonstrated  im  I'eases  of  doubtful  signifi¬ 
cance  in  antibody  titers.  Twenty-four  other 
patients  manifested  titers,  12  of  which  were  at 
the  level  of  1  ;4.  In  contrast,  96  patients  failed 
to  exhibit  detectable  antibody  to  this  antigen. 
The  results  obtained  by  testing  the  40  single 
specimens  were  approximately  the  same  as 
with  the  paired  serums.  Three  percent  (6  of 
200)  of  the  control  serums  indicated  CF  anti- 
body  to  this  group  antigen,  and  these  were 
all  at  either  the  1 :4  or  the  1 :8  level. 

« 

The  titers  observed  in  individuals  exhibiting 
antibody  responses  are  difficult  to  interpret. 
Of  the  24  patients  with  antibodies  but  no  rise 
in  titer,  only  2  had  titers  of  1:64  and  these 
were  both  in  the  acute  phase  specimen 
(table  II).  Drop  in  titer  between  acute  and 
convalescent  phase  specimens  was  shown  more 
often  than  increased  titers.  It  is  evident  that 
the  antibody  response,  as  determined  by  using 
a  psitt-LGV  group  antigen,  is  of  low  order. 
Although  not  indicated,  the  titers  of  individuals 
developing  a  fourfold  or  higher  antibody 
response  were  also  rather  low  (i.e.,  ranging 
between  1:8  and  1:64). 
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TABLE  I 

Complement-fixation  reautte  on  seruma  from  patienta  with 
cat  scratch  disease  (positive  skin  reactuma) 


Number 

tested 

-  ..  - - 

Number  | 
Mrith  4-foM 
rise 

- 1 

Number  | 
doubtful 
rise 

Number 
with  ( 

stationary 
antibody 

Number 
«  without 
antibody 

Faired  serums 

130 

6 

(4.6%) 

4 

(3.1%) 

24 

(18.6%) 

96 

(73.8%) 

Single  serums 

40 

X 

0 

10 

(26%) 

30 

(76.0%) 

Controls* 

200 

X 

0 

6 

(3.0%) 

194  . 
(97.0%) 

*fiandomly  ««Ieet«d  serumi  from  Individuftk  not  nkin  ietted  with  eat  &erateh  diaaMO  nntlgan. 


TABLE  11 

Complement- fixation  titers  of  serums 
demonstrating  no  rise  in  titer 


<4 

4 

CP 

8 

titer* 

16 

64 

Total 

Faired  serums 

Acute 

2 

12 

0 

8 

2 

24 

Convalescent 

8 

12  ■ 

0 

4 

.  0 

24 

Single  serums 

0 

7 

1 

2 

0 

10 

Controls 

194 

4 

2 

0 

0 

200 

*RMipro<«l  of  dilution. 


Skin  tests 

The  results  of  comparative  skin-test  studies, 
with  different  batches  of  antigen,  indicated  a 
wide  variation  in  response  (table  III).  Among 
4  patients  simultaneously  tested  with  antigens 
1  and  2,  positive  reactions  were  shown  by 
3  patients  and  4  patients,  respectively 
(group  1).  A  similar  observation  was  made 
on  5  patients  tested  with  preparations  2  and  3 
(group  2).  Three  patients  tested  with  anti¬ 
gens  1  and  3  (group  3)  reacted  as  follows: 
one  was  positive  with  No.  1  and  negative  with 
No.  3;  the  second  patient  demonstrated  the 
reverse  of  this  (i.e.,  he  was  positive  with  No.  3 
and  negative  with  No.  1) ;  and  the  third  pa¬ 
tient  was  positive  with  both  antigens.  Two 


patients  (group  4)  were  tested  with  No.  6;. 
one  of  these  was  tested,  also  with  No.  2,  and 
the  other,  with  No.  6.  Both  of  these  individuals 
were  positive  to  No.  6  but  negative  to  the 
other  antigbn. 

Another  test  group  (group  6)  consisted  of 
4  volunteers  who  were  simultaneously  tested 
with  four  different  lots  of  antigens.  These 
tests  were  made  in  the  usual  manner,  two 
inoculations  ware  given^on  each  arm  but  with¬ 
out  any  predetermined  area  for  any  particular 
antigen.  All  4  patients  reacted  in  a  positive 
manner,  although  differences  in  sizes  of  re- 
actiops  appeared  to  three'  of  the  antigens 
(Nos.  6,  6,  and  8) ;  however,  2  of  the  patiepits 
were  negative  to  fest  antigen  3. 

Results  of  test  groups  6  and  8  show  how 
extreme  the  variation  can  be  in  reaction  to 
the  different  lots  of  antigens.  One  antigen. 
No.  7,  was  consistently  negative  on  10  of  12 
patients.  Positive  reactions  were  observed 
only  on  the  donor  of  the  suppurative  material 
and  on  another  completely  unrelated  patient. 
Antigen  8  was  positive  in  10  cases  but  negative 
on  the  2  patients  reacting  with  antigen  7.  Five 
patients  tested  with  antigens  7,  8,  and  10 
reacted  only  to  Nos.  8  and  10  (group  7). 
Equally  indicative  of  the  variation  in  response 
to  different  skin-test  antigens  were  the  find¬ 
ings  with  Nos.  10  and  11.  After  assuming  that 
lot  10  was  satisfactory  (based  upon  results 
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TABLED  III 


Sktn^tesi  reactions  to  preparations  ef 
difjurenipatientt 


Vest 

group* 

AntlgeO  preparattoe 

«  JO  St 

1 

3f4|  4|4 

9 

4/S  9/6 

t 

sfs  in 

i 

m  M.  m 

S 

2/4  4/4  4/4  4/4 

0 

mz  10/1* 

» 

0/6  5/8  5JS 

i 

*  4/26  23/25 

Total 

6/1  8/18  e/1*  4/6  6/4  */ll  J9/21  11/30  23/26 

*EAch  tM(  group  •WM  •ImultaneoQRly  tcctcd.witli  ih*  ^oilgngtod  antfgea  ^repari* 
tlona.  S««  toxt  for  full  cxpUnRtTon»  ^  ^  •  »  •  , 

*  tNumerator  repreocnto  number  fm^fvtdaftlp  fii]4fe|  4enomthntor  Vepreeentg 
number  of  Indf^duftle  tcstedg  «  *  .  •  ** 


,  obtained  with  antigens  used  !n  teat  group  7), 

.  we  tested  25  patients  with  antigens -10  and  11' 
simultaneously  (group  8)»  Of  tha  26  patients 
'  in  the  group,  4  were  positive  with  botfi  No.  19 
and  No,  11 J  23,  incltjding  the  4  positive  with 
Nb^  10, .were  p’ositive  with  No,  Ilf  and  2  pa¬ 
tients  were  positive  to  Ho,  1.0  but  negative  to 
•  No.  llrf  ‘  '  •  ■ 

•  * 

«  o 

.  *  Interpretation  of  these  results  Is  difficult, 
and  no  reasonable  conclusion  can  be  drawn.  . 
It  may  be  noted 'that  all  antigens  were  tested 
in  at  least  two  different  groups.  In  most  in-  • 
stances,  good,  correlation  between  antigens 
from  different  patients  was  obtained}  however, 
certain  exceptions  were  noted.  'Although,  as 
indicated  above,  any  reaction,  regardless  of 
size  of  erythematous^  area^,  fs  considered  posi¬ 
tive,  it  Ts  obvidhs  that  extreme  variations  In 
size  of  reaction  may  ba  encountered*  In  certain 
instances,  patients  responded  with  barely 
detectable  wheals  (measurable  In  millimeters^ 
while  others  reacted  to  a  more  marked  degree^ 
Large  erythematous  reactionE;*  measured  In 
centimeters  or  et^en  Tnches,  were  ’frequently 
noted.  Not  infrequently,  a  reaction  similar  to 


that  o.bserved  at  tha  site  of  tha  scratch  (i.e., 
tha  development  of  a  papule)  was  seen.  These 
at  times  may  leave  a  permanent  scar  at  the 
site  the  skin  test.  It  is  highly  probable  that^ 
In  most  Instance^  Indivldbal  dlffereVices  in 
sensitivities  account  for  these  variations.  The 
res'ults  obtained,  however.,  may  also  be  Inter¬ 
preted'  as  antigenlo  differences  among  tht 

preparatiqns,  '  »  *  . 

*  • 

Skin  tests  of  IGIT  patients 

•  •  • 

As  attempt  was  made  to  define  the  relation¬ 
ship  M  cat  scratcb  disease  to  the  psItt-LGlT 
group  of  agents  by  skin-testing  Jtnown  positive 
LGV  patients.  Accordingly,  arrangements 
Were  made  to  test  LCV  patients,  with  eat 
•scratch  and  Fret  antigens.  In  addition, 
CF  tests  witli  the  psitt-LG"^  group  antigen 
were  performed  on  the  serum  from  these  indi« 
viduals  JtablelV),  AH  5  patients,  4 of  which 
Were  Ffpi-posittvq,  reacted  jn  the  QF  teat  witlj 
titers  greater  than  with  a  Iiigh  of  jUlSQ, 
*rhe  skin  reactfons  with  the  cat  scratch  antigen 
were  not  conclusive}  only  1  patient  responded 
to  cab  scratch  material  with  a  clearly  defined 


TABLE  IV 

Cai  scratch  akin  tests,  Fret  testa,  and 
complement-fixation  remits  on 
lymphogrdnuhma  venereum  patients 


Patient  , 
No. 

Gat  scratch 
skin  reaction 

Pref 

test 

CP 

test 

1 

* 

J»160 

2 

- 

1:168 

& 

- 

+ 

4 

t* 

+ 

B 

- 

+ 

1:10 

'Nesative  until  the  s«v«nth  and  th«n  poflitiva. 


area  of  erythema.  The  results  on  2  patient* 
were  negative  and  on  2  others,  questionable. 
Very  .rarely  are  questionable  reactions  ob¬ 
served  inasmuch  as  any  area  of  erythema  is 
considered  positive.  It  Is  interesting  to .  note 
that  1  patient  with  a  questionable  cat  scratch 
•ekirf  teat  was  negative  with  the  Frei  antigen 
bbt  had  significant  demonstrable  antibody  to 
the  CF.  group  antigen.  One  may  speculate, 
since  definitive  Information  is  not  available, 
.that  the  Frei  test  was  negative  as  seen  in  early 
t'asea  or  perhaps  reversed  as  observed  follow¬ 
ing  cortisone  therapy.  The  other  questionable 
patient  may  have  been  a  case  of  delayed  sensi¬ 
tivity  in  response  to  the  skin-test  material. 

’""'TRls  rea'ctipn  would  be  similar  to  those  reported 
■  by  McGovern  et  air  (11)  in  which  induration 
and  erythema  were  not  observed  until  5  to  9 
days  after  administration  of  the  skin  testi 

DISCUSSION 

Jn  favor  of  ft  relationship  between  cat 
scratch  disease  and  the  psitt-LGV  group  of 
ftg^ts  ts  the  continued  relatively  high  inci- 
denca  of  patients  demonstrating  antibodies  TSb 
the  group  antigen  J  the  consensus  among  labora¬ 
tories  reporting  CF  results  indicates  a  greater 
frequency  of  group  antibodies  among  cat 
ecratch  patients  than  among  control  groups 
(table  V)«  In  certain  instances  the  numbers 
favoTved  are  too  small  to  be  significant.  It  is 
apparent,  however,  that  there  is  generally  a 


greater  •  frequency  of  reactions  among  cat 
scratch  patients  than  among  normal  persons. 
If,  on  the  other  hand,  the  antigenic  relation¬ 
ship  were  close  to  :that  of  the  psitt-LGV  group 
gf  agents,  then  one  would  be  tempted  to  expect 
a  still  greater  prevalence  of  antibodies,  as  well 
as  a  greater  number  of  individuals  demonstrate 
Tng  fourfold  for  higher)  antibody  Increase^ 
among  the  patients.  Furthermore,  few  of  the 
reporting  laboratories  indicate  antibody  In* 
creases  when  performing  serologie  tests  on 
serums  of  patients  with  cat  scratch  disease^ 
Apparently  most  laboratories  are  satisfied  with 
the  mere  demonstration  of  antibody  rather 
than  the  conventionally  accepted  fourfold  anti* 
body  rise.  It  is  recognized  that  cat  scratch 
disease  Is  a  chronic-type  illness,  and  often  the 
physician  does  not  see  the  patient  until  late  in 
the  clinical  course  of  the  disease.  It  would 
appear,  however^  that  the  number  of  cases  with 
demonstrable  antibody  changes  are  fewer  than 
should  be  expected.  Greater  numbers  of  Tndi* 
viduals  with' antibody  would  also  be  expected 
as  more  time  would  have  elapsed  permitting 
development  of  the  antibodies.  In  contrast,  the 
majority  of  patients  with  positive  skin  tests 
do  not  manifest  this  CF  reactivity.  It  is  con* 
ceivable  that  individuals  with  a  CF  response 
have  been  in  contact  with  an  agent  antigen!- 
cally  related  to  the  psitt-LGV  group.  This 
agent,  although  related  to  the  psitt-IjGV  group 
cf  viruses,  may  at  the  same  time  be  one  of 
several  comprising  the  cat  scratch  disease 
etiologic  spectrum.  The  CF  reactions  may  not 
be  primary  reactions,  but  anamnestic,  owing 
to  the  presence  of  an  antigen  (or  antigens) 
common  to  the  psitt-LGV  group;  or  the 
reactions  may  conceivably  be  nonspecific* 

The  attempt  to  obtain  further  Information 
on  this  relationship  between  cat  scratch  disease 
and  the  psitt-LGV  group  of  viruses  by  skin* 
testing  LGV  patients  was  not  too  rewarding. 
The  number  of  patients  involved  was  too  small 
for  clarification  of  the  relationship.  Larger 
numbers  are  obviously  necessary  in  order  to 
draw  significant  conclusions.  It  is  recognized 
that  cat  scratch  patients  do  not  respond  to  the 
Frei  antigen.  The  results  reported  here  reveal 
that  a  number  of  LGV  patients  do  not  react  to 
cat  scratch  antigen  in  skin  tests. 


TABLE  V 

Literature  results  on  eat  serateh  disease  vatients  tested  for  CF  antibody 
to  the  psitt-LGV  group  of  viruses 


Investigator 

Source  of 
aenittiB 

- 1 

Number 

tested 

Number 

positive 

Percent 

positive* 

Manning  and  Reid  (9) 

Patients 

SB 

8 

23.0 

Pos.  path. 

10 

6 

60.0 

Neg.  skin  test 

44 

0 

o.ot 

Controls 

204 

4 

2.0 

Armstrong  et  al.  (8) 

Patients 

40 

8 

20.0 

Controls 

71 

8 

11.3 

Mollaret  et  al.  (6) 

Patients 

43 

20 

46.6 

Daniels  and  MacMurray  (2) 

Patients 

12 

3 

26.0 

Kalter  et  al.  (3) 

Patients 

22 

7 

31.8t 

Morrissey  (10) 

Patients 

10 

7 

70.0 

Gifford  (12) 

Patients 

4 

1 

26.0§ 

Neg.  skin  test 

6 

2 

40.0 

Waters  et  al.  (13) 

Patients 

1 

4 

2 

60.0 

Spaulding  and  Hennessy  (4) 

Patients 

39 

14 

35.0 

Controls 

120 

0 

0.0 

Kalter  (present  study) 

1  Patients 

170 

44 

25.8 

Controls 

200 

6 

3.0 

•A  tlUi-  of  1 :10  or  higher, 
tone  indlvidUAl  had  a  liter  of  1 :6. 
{Five  indlvlduiU  had  a  tUer  of  1:6. 
SVeterinarlani. 


Additional  difficulties  arise  when  attempt¬ 
ing  to  employ  the  skin-test  antigen  as  an  aid 
to  final  diagnosis.  Most  noteworthy  are  the 
variations  in  response  of  patients  to  different 
preparations  of  test  antigen.  Individual  varia¬ 
tion  to  skin-test  material  lias  become  well 
recognized.  This  material  is  usually  so  limited 
in  quantity,  however,  that  it  has  been  imprac¬ 
ticable  to  attempt  a  detailed  evaluation. 
McGovern  and  co-workers  reported  that  their 
patients  reacted  positively  with  all  antigens 
employed  but  varied  as  to  intensity  of  the 
erythema.  The  data  reported  here,  while  still 
limited,  disclose  not  only  variation  in  intensity 
of  reaction  among  patients,  but  also  the  com¬ 


plete  failure  of  certain  individuals  to  respond 
to  one  or  another  of  the  test  preparations.  The 
differences  observed  in  the  comparative  test¬ 
ings  suggest  also  that  more  than  one  strain  of 
“virus”  may  be  encountered.  One  antigen 
preparation  (No.  4)  was  discarded  after  tests 
on  3  individuals  were  negative  (the  donor  was 
not  available).  In  retrospect,  more  extensive 
testing  of  patients  may  have  yielded  results 
similar  to  those  observed  with  other  lots 
(Nos.  7  and  11).  The  recent  report  (7)  of  a 
hemagglutination  test,  if  confirmed,  may  help 
to  differentiate  the  variations  noted  above. 
It  would  be  interesting  to  correlate  serologic 
responses  with  reactions  to  skin  tests. 


Final  clarification  of  this  problem  awaits 
isolation  of  a  specific  agent  or  at.  least  a 
serologic  test  capable  of  detecting  antibody 
changes.  The  date  described  here  suggest  that 
more  than  one  agent  is  responsible  for  this 
disease.  If  one  agent  is  responsible,  then  the 
antigenic  relationship  between  strains  is  prob¬ 
ably  quite  remote.  Continued  study  of  the 
disease  entity,  especially  the  diagnostic  con¬ 
siderations,  is  necessary.  For  practical  pur¬ 
poses,  it  is  now  suggested  that  antigen  pools 
be  used  for  skin  testing  in  order  to  diminish 
the  probability  of  negative  reactions. 

CONCLUSIONS 

The  results  reported  here  on  the  serologic 
responses  of  patients  with  eat  scratch  disease 
to  the  psitt-LGV  group  antigen  substantiate 
those  previously  described.  A  group  of  130 
patients,  positive  to  skin  tests,  demonstrated 
a  23.1  percent  CF  antibody  response  to  the 
group  antigen.  This  figure  is  consistently 
higher  than  those  obtained  (or  reported)  for 
normal  control  groups.  In  addition,  variations 
in  skin-test  reactions  were  observed  with  dif¬ 
ferent  preparations  of  test  antigen.  These 


variations  extended  from  complete  failure  to 
produce  an  area  of  erythema  to  marked  differ¬ 
ences  in  size  of  the  wheal.  Because  of  the 
extreme  variation  in^  M^  is  reconi'; 

mended  that  skin-testing  antigen  be  derived 
from  pooled  material  in  order  to  decrease  the 
probability  of  obtaining  this  variable  response. 

The  response  of  a  certain  number  of  pa¬ 
tients  with  production  of  psitt-LGV  group 
antibodies,  and  the  marked  variation  in  re¬ 
sponse  to  different  preparations  of  skin-test 
antigen  observed  in  other  patients,  suggest  the 
possibility  that  more  than  one  agent  is  responsi¬ 
ble  for  the  syndrome  referred  to  as  cat  scratch 
disease.  Antigenic  overlapping  with  the  psitt- 
LGV  group  may  account  for  the  relatively  high 
incidence  of  serologic  reactivity, among  patients 
having  cat  scratch  disease.  ’ 
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